A teacher's receptivity to inquiry-based instruction is varied due to teacher self-efficacy which invariably affected by his or her immediate professional environment. This study examined how professional development (PD) designs affect in-service teachers' efficacy beliefs to teach inquiry science. This investigation had three objectives: (a) Describe teachers' perceived self-efficacy toward inquiry-based science, (b) investigate the nature of PD designs for inquiry-based science, and (c) examine the association among school characteristics, perceived support from PD programs, and teachers' perceived self-efficacy in student engagement in scientific inquiry. Quantitative data using questionnaires were collected from 350 science teachers in state schools of Colombo and Homagama zones in Sri Lanka in 2018. A General Linear Model Univariate analysis using SPSS 21.00 program was used for data analysis. Findings revealed in-service teachers' perceived self-efficacy in student engagement were lower than that of classroom management and instructional strategies (IS) associated with inquiry-based teaching. A notable fact was less use of PD programs with mastery experiences, which allows science teachers authentic experiences of scientific inquiry practices, while PD programs with vicarious sources of efficacy were comparatively higher. It also reported self-reported efficacy in engaging students in scientific inquiry significantly differed according to school type, support from PD programs, teachers' self-efficacy in IS, and classroom management. The results found no statistically significant differences in perceived efficacy in student engagement by education division in which school was situated. The implications and suggestions for future research are also discussed.
I nquiry-based science has long been recommended as an effective teaching approach to improve science learning. Learning and teaching science as inquiry requires not only grasping scientific information but also developing fundamental understandings and abilities to conduct scientific inquiry (NRC, 2000) . The publication inquiry and National Science Education Standards (NRC, 2000) emphasizes five essential characteristics of classroom inquiry: (1) Learner engages in scientifically oriented questions; (2) learner gives priority to evidence in responding to questions; (3) learner formulates explanation from evidence in responding to questions; (4) learner connects their explanations in light of alternative explanations, particularly those reflecting scientific understanding; and (5) learner communicates and justifies their proposed explanations. Including all these five characteristics, science educationists have developed an inquiry continuum that classifies classroom inquiry into different levels:
(1) Structured inquiry; (2) guided inquiry; (3) student-directed inquiry; and (4) open inquiry or student research inquiry (Liang and Richardson, 2009 ).
There is no doubt that it requires prepared teachers with adequate knowledge of science content and instructional strategies (IS) of scientific inquiry preferably through handson activities to be able to enact this in the classroom. Thus, professional development (PD) sessions need to aim to provide teachers the same kinds of learning opportunities as their students to experience for themselves the scientific inquiry process (Jeanpierre et al., 2005) . Despite this need, most science teachers are not only not sufficiently prepared to teach science in terms of both knowledge of science content and familiarity with inquiry-based science instruction (Kennedy, 1998) but also they are inadequately equipped to meet the learning needs of diverse students (Bryan & Atwater, 2002) . This lack of teacher preparedness may result in confusion in implementation of scientific inquiry in science classrooms (Almuntasheri et al., 2016) .
Simultaneously, previous studies have investigated other influential factors specifically for the implementation of inquiry learning; (1) teachers' personal attribute factors (interest, motivation, teaching efficacy, and professional science knowledge); (2) environmental factors (limited time and resources and insufficient external support from the school community); and (3) the interaction of these factors (Choi & Ramsey, 2009; Lewthwaite, 2006; Ramnarain, 2016) . Out of teacher personal attribute factors, low teacher self-efficacy (TSE) has long been a problem, which results in teachers being limited in using expository methods rather than inquiry. Based on research studies, teacher performance, in general, is closely associated with their self-efficacy construct (Ahokoski et al., 2017; Appleton & Kindt, 2002; Holtzberger et al., 2013; Klassen & Tze, 2014; Rice & Roychoudhury, 2003) . Research has also emphasized the strong relationship between internal teachers' beliefs and values of science and their enactment of inquiry-based teaching (Lotter et al., 2007) . In addition, exploitation of self-efficacy as mediating and moderating constituents in manifesting the linkage between the PD activity and the teacher's actual practice of inquiry-based science teaching has been reported in the literature (Ahokoski et al., 2017; Decoito & Myszkal, 2018; Lotter et al., 2018; Mintz et al., 2013; Sandholtz & Ringstaff, 2013; Zimmerman et al., 2017) . Among the subscales of TSE, previous studies often showed a slightly lower level of self-reported efficacy in student engagement in scientific inquiry teaching (Ahokoski et al., 2017; Roberts et al., 2006; Stripling et al., 2008; Swan et al., 2011; Wolf et al., 2008) .
Therefore, this paper is an exploratory and illuminating study into what level in-service science teachers perceive selfefficacy beliefs for inquiry-based science teaching in general, and particularly focusing on student engagement, and how PD designs affect their efficacy beliefs to teach inquiry science in the classroom. This study sought to address three research questions (a) what were the teachers' perceived self-efficacy in teaching scientific inquiry? (b) How science teachers are prepared to teach inquiry-based science? and (c) Are perceived support from science teacher PD programs, teacher efficacy in classroom management (CM) and IS and school characteristics (school type and education division) predictors of teachers' self-efficacy in student engagement toward the enactment of inquiry-based science. The results enable to claim interactions among the multi-faceted PD designs for inquiry science teaching, changes in science teachers' self-efficacy in terms of student engagement, CM, and IS of inquiry-based teaching in line with PD, and school characteristics. The findings would also benefit to identify how PD forms could be effectively tailored to use self-efficacy sources in accordance with teachers' beliefs and actual practices of inquiry-based science in the classroom. This investigation further provides valuable insights for school administrators in assisting their academic staff in scientific inquiry teaching. Anderson (2002) states that good science teaching and learning have come to be distinctly and increasingly associated with the term inquiry. The generalized conceptions of inquiry teaching and learning which reflect current scholarship on the nature of science (NOS) and in education is evident in science education reform documents (AAAS, 1993; NRC, 1996) . According to such conception, inquiry has been distinguished both as a means and ends (Abd-El-Khalick et al., 2001) . "Inquiry as means (or inquiry in science) refers to inquiry as an instructional approach intended to help students develop understandings of science content (i.e., content serves as an end or instructional outcome) (p. 398)." "Inquiry as ends (or inquiry about science) refers to inquiry as an instructional outcome: Students learn to do inquiry in the context of science content and develop epistemological understandings about the NOS and the development of scientific knowledge, as well as relevant inquiry skills (e.g., identifying problems, generating research questions, designing and conducting investigations, and formulating, communicating, and defending hypotheses, models, and explanations p. 398)." In this study the latter is taken as teaching scientific inquiry. This study focus was on the teacher's instructional behavior, i.e., how they teach students to do inquiry in the classroom using inquiry skills. Thus, among the diverse conceptions of scientific inquiry in the line of research, the definition proposed by NRC (1996) for scientific inquiry is concerned as the specific instructional task associated with teacher's self-efficacy in this study. Accordingly, in this study, scientific inquiry is referred to as:
LITERATURE REVIEW

Inquiry-based Science
Inquiry is a multifaceted activity that involves making observations; posing questions; examining books; and other sources of information to see what is already known; planning investigations; reviewing what is already known in light of experimental evidence; using tools to gather, analyze, and interpret data; proposing answers, explanations, and predictions; and communicating results. Inquiry requires identification of assumptions, use of critical and logical thinking, and consideration of alternative explanations (NRC, 1996) .
TSE
As stated, TSE is associated with teaching scientific inquiry. Albert Bandura (1977) stated teacher efficacy as a type of self-efficacy and defined self-efficacy as "beliefs in one's capabilities to organize and execute the courses of action required to manage prospective situations" (p. 3). On the other hand, Tschannen-Moran et al. (1998) defined teacher efficacy as "the teacher's belief in his or her capability to organize and execute course of action required to successfully accomplish a specific teaching task in a particular context" (p. 22). Guskey (1988) determined that TSE is a good indicator of teacher attitudes toward implementing a new instructional practice or reform. In his study, Guskey found that teachers who are "confident about their teaching abilities" (p. 67) are also the "most receptive to the implementation of new instructional practices" (p. 67).
Tschannen-Moran and Woolfolk (2001) suggest that TSE is a simple idea with significant implications. The authors reported that teachers with high efficacy expend more effort in teaching and show greater persistence in the face of obstacles. In addition, they are more likely to try new instructional approaches in an effort to find better ways of teaching and are more willing to work with students who are experiencing difficulties (Palmer et al., 2015) . Based on the previous research, TSE has been found to be correlated with Science Education International 30(4), 274-283 https://doi.org/10. 33828/sei.v30.i4.4 teacher performance (Ahokoski et al., 2017; Appleton & Kindt, 2007; Holtzberger et al., 2013; Klassen & Tze, 2014; Palmer et al., 2015; Rice & Roychoudhury, 2003) beliefs about and willingness to improve method of instruction using inquiry (Leonard et al., 2011; Smolleck & Mongan, 2011) . Furthermore, Swars and Dooley, in 2010 stressed highly efficacious teachers attributed their high sense of teaching efficacy to their increased knowledge of teaching strategies, among them inquiry, interactive, and hands-on learning.
The theoretical framework for this study was based on Bandura's social cognitive theory (Bandura, 1986) and the associated theory of self-efficacy (Bandura, 1997) . According to Bandura (1997) , personal efficacy is one of the most central mechanisms, which has an influence on human behavior. Individuals possess self-beliefs that enable them to exercise a measure of control over their thoughts, feelings, and actions. To analyze the PD programs, which can potentially enhance selfefficacy among in-service teachers, the four efficacy sources proposed by Bandura (1997) were extensively reviewed. The sources that can produce changes in self-efficacy include:
(1) Enactive mastery experiences, (2) vicarious experiences, (3) verbal persuasion, and (4) psychological/affective states. Enactive mastery experiences are authentic experiences in which one demonstrates the capability to succeed in the task and considered to be the most powerful source in fostering sense of self-efficacy. Such experiences have been discussed in literature; scientific inquiry projects (Liang & Richardson, 2009 ), simulated lessons, and successful participation in science teaching practice (Kenny et al., 2014; Mansfield & Woods-McConney, 2012) . The second source, vicarious experiences occur when seeing or visualizing a person perform a task successfully can enhance observer's belief in his/her capability. The advantages of this source have been stressed; heavy emphasis on hands-on activities, cooperative learning, and discussion (Posnanki, 2007) , and modeling both teaching strategies and attitudes that were appropriate in primary teaching (Rice & Roychoudhury, 2003) . The third efficacy source is verbal persuasion, which occurs when significant others express one's capabilities. Physiological/affective state refers to one's reaction to stress, fatigue, and mood. Verbal persuasion has been reported to occur through the professor's role as a mentor and his/her comments to the class, and students have been helped to deal with their stress and anxiety about science learning by having extensive classroom discourse (Gunning & Menash, 2011) . The third and fourth efficacy sources are considered to be less influential (Bandura, 1997) .
Sense of Efficacy Beliefs and Teacher Education
The way teachers view science, experience in learning science affect the way in how they implement science in the classroom (Crawford, 2000; Lotter et al., 2007) . Hence, teacher training has been identified as a key element in enabling teachers to implement reform-oriented practices (Lee et al., 2004) , such as inquiry-based science. The emerging literature suggests the importance of the substance of professional activities toward perceived competence to implement inquiry-based science; engaging in authentic scientific investigation (Capps & Crawford, 2013) ; stimulating active learning, and providing a practical guide (Voet & De Wever, 2017) . Similarly, the impact of professional activities on teachers' inquiry-based learning (IBL) related beliefs also has been emphasized. However, Silm et al. (2017) argued the training programs aimed at inquiry approach and improving teachers' knowledge and attitudes toward it is lacking. The in-service teacher education model has been transformed from predominantly used cascade model to school based teacher development (SBTD) model in Sri Lanka (Gunawardane, 2011 ). Yet, the issue of not organizing such programs on teachers' needs related to their classroom practice in general (Gunawardane, 2011) , in particular in science (McCaul, 2007; Seneviratne, 2009 ) is still prevailing. Gunawardane (2011) also elaborated about weaknesses in teacher education system (1) delay in changing over to the innovative methods of teaching-learning, and (2) the delay in transforming from the earlier emphasis of theory based teacher education to a more practice based teacher training. However, there is research evidence on positive effects of specially designed teacher education courses, particularly using Bandura's self-efficacy sources (Erticanto et al., 2017; Lee & Shea, 2016; Palmer et al, 2015; Swan et al., 2011) .
RESEARCH METHODOLOGY Objectives
The purpose of the current cross-sectional study was to determine the impact PD programs on teachers' perceived self-efficacy, which in turn affect the actual practice of inquiry-based science teaching in the classroom. The following research objectives guided the study: 1. Determine the teachers' perceived self-efficacy in teaching scientific inquiry in terms of student engagement, CM, and IS 2. Investigate the level of preparation of science teachers for inquiry-based science teaching through different PD programs 3. Examine if perceived support from science teacher PD programs, teacher efficacy in CM and IS and school characteristics (school type and education division) are predictors of teachers' self-efficacy in student engagement toward enactment of inquiry-based science. 
Participants
Instrumentation
This study utilized a questionnaire, which consisted of three sections: (1) teacher demographics (Q1-Q6), (2) TSE (Q7-Q26), and (3) PD programs (Q27-Q32). The Teachers' Sense of Efficacy Scale (TSES) (Tschannen-Moran & Woolfolk Hoy, 2001) was adapted to assess the TSE of the science teachers.
The instrument asked participants to rate their capabilities; "How much can you." utilizing the following anchored scale: 1 = Nothing, 3 = Very Little, 5 = Some Influence, 7 = Quite a Bit, and 9 = A Great Deal. The TSES has been extensively utilized and subjected to factor analysis procedures to assess construct validity (Tschannen-Moran & Woolfolk Hoy, 2001) .
The present study utilized the amended long summated rating scale (20 items) consisting of three distinct domains so that efficacy for IS (7 items), efficacy for CM (7 items), and efficacy for student engagement (6 items). Section three of the survey instrument contained the statements related to teachers' perceptions of teacher education program with reference to its orientation toward development of TSE as well as mastering skills in teaching scientific inquiry. Elements related to the development of self-efficacy were identified from the empirical research findings as identified in terms of four sources of selfefficacy by Bandura (1986 Bandura ( , 1997 . Similarly, teacher education was also operationalized from the empirically evident indicators in terms of the extent of teacher preparation in mastering skills in teaching scientific inquiry. The empirically evident facts were collectively considered and eight indicators/elements were constructed as measured from the questions (27-34). It consisted two indicators with enactive mastery experiences (27-28), two indicators with vicarious experiences (30-31), two indicators with verbal persuasion (32-33), and another two indicators in association with psychological arousal source (30, 34) . Adhering to the ethics such as informed consent and confidentiality, which assured the self-esteem and self-respect of the participants, the pilot study was administered personally just once, over a period of 1 month. Table 2 illustrates the summary of the items under two constructs after the pilot test.
A general linear model (GLM) univariate analysis using SPSS 21.00 program was used for descriptive statistics and association between perceived TSE and perceived level of teacher preparation through PD for inquiry-based science teaching, and effect size was using partial eta squared.
RESULTS
Teachers' Perceived Self-efficacy in Teaching Scientific Inquiry
For the 350 science teachers who participated in the survey, the mean perceived overall TSE in teaching scientific inquiry was 7.24 ± 0.44, while mean perceived TSE in student engagement (TSESE) in scientific inquiry activities was 6.91 ± 0.50. The mean perceived TSECM when students engage in scientific inquiry activities reported 7.56 ± 0.56, while that of in IS in relation to the scientific inquiry was 7.34 ± 0.50.
Perceived TSESE
As per the descriptive in Table 3 , the lowest perceived TSE in TSESE reported for motivating students who show low interest in scientific inquiry (6.52 ± 0.71) and for improving understanding of a student who is failing in scientific inquiry (6.57 ± 0.72). On the other hand, teachers held quite high beliefs in their ability to get their students to believe they can do well in scientific inquiry (7.07 ± 0.71) and also in helping students value learning through scientific inquiry (7.27 ± 0.69).
The self-reported efficacy in fostering student creativity was 6.93 ± 0.69. The mean score of around 6 suggests that there is, however, low self-efficacy in overall beliefs in student engagement associated with scientific inquiry in science. About 47.7% of the science teachers held moderate beliefs that they could motivate students who show low interest in scientific inquiry in teaching scientific inquiry. About 52.6% of respondents believed they could make quite an influence in fostering student creativity (SE5) while the percentage with high belief was 16.9%. With regard to improving understanding of a student who is failing in scientific inquiry (SE6), the percentage with high belief was low (11.1%).
Perceived TSECM
Out of the three subscales of self-efficacy, the mean perceived TSECM associated with scientific inquiry in science reported comparatively a higher level, as illustrated in Table 3 . Table 2 , the mean score of around 7 suggested that there was high self-reported efficacy in overall beliefs in CM associated with scientific inquiry in science. More than 50% of the participating science teachers reported quite a high belief that they could motivate students who showed low interest in scientific inquiry in teaching scientific inquiry. 
As shown in
Perceived TSEIS
According to Table 3 , it is notable that teachers' self-reported efficacy beliefs in IS of scientific inquiry were at a satisfactory level, particularly with diverse groups of students, for example, those confused in scientific inquiry (7.56 ± 0.66) as well as those who were capable in scientific inquiry (7.58 ± 0.71). In addition, the participating teachers held quite a high belief that they could respond to difficult questions in scientific inquiry from students (7.56 ± 0.65). On the other hand, the results showed relatively low sense of belief in applying alternative strategies for scientific inquiry in the classroom (7.07 ± 0.61) as well in using a variety of assessment strategies for assessing scientific inquiry (7.07 ± 0.71). This would be a notable fact in constructive alignment in teaching scientific inquiry.
The mean score of around 7 suggested that there was a moderately high self-efficacy in overall beliefs in IS associated with scientific inquiry in science. The majority (more than 50%) of science teachers noted quite a high belief that they could perform the IS of responding, assessing, and providing an alternative explanation for both students who were confused as well as those very capable in scientific inquiry in teaching scientific inquiry.
PD Program Toward Scientific Inquiry
The perceived support from PD programs toward scientific inquiry was investigated in terms of efficacy sources of social cognitive theory and results are shown in Table 4 . Table 4 showed that use of enactive mastery experiences engaging long-term inquiry-based research projects (2.60 ± 1.09) and enactive mastery teaching experiences during student teaching/induction year (3.14 ± 1.18) in PD programs which could develop science teachers' self-efficacy for teaching scientific inquiry was comparatively lower than that of using vicarious experiences. It was notable that use of vicarious experiences through modeling specific set of professional behaviors of scientific inquiry teaching (3.33 ± 1.13) was moderately high in science PD programs.
On the other hand, it reported relatively high use of PD programs allowing verbal persuasion such as collaborative training techniques that draw on the features of small group interactions (3.39 ± 1.11). At the same time, it was evident that during PD programs for scientific inquiry, science teachers had been guided by less experienced teacher educators with less confidence and less competence as a science educator, which led to weaken self-efficacy beliefs through negative appraisals than to strengthen such beliefs.
Predictors of Self-efficacy in Student Engagement for Inquiry-based Science Teaching
A (GLM univariate) procedure was used to test association among school characteristics (school type and education zone in which the school is situated), two subscales of self-efficacy (CM) and IS in teaching scientific inquiry) and self-efficacy in student engagement in scientific inquiry. The GLM procedure resulted ( Table 4 , model) except the education zone; all other variables were positively associated with science teachers' self-reported efficacy in student engagement for scientific inquiry in secondary classes (Grade 6-13). Among the tested variables, only school type, TSECM, self-efficacy in IS, and perceived support from PD programs reported as significant predictors of TSESE with regard to scientific inquiry teaching. The results of GLM are shown in Table 5 .
When an insignificant variable of education zone was removed, it found school type, TSECM, self-efficacy in IS, and perceived support from PD programs as significant predictors of TSESE, indicating that there was a positive relationship among these four variables and the self-efficacy in student engagement. The R square value was 0.345, which means 34.5% of the variation in self-reported mean self-efficacy level in student engagement for scientific inquiry could be explained by school type, TSECM, self-efficacy in IS, and perceived support from PD programs.
The relationship between school type and self-reported mean self-efficacy level in student engagement for scientific inquiry differed across measures. The results also showed the mean self-reported efficacy in student engagement differ significantly for two pairs of type of schools; between type 1AB and type 3 (r 2 = 0.293, ρ = < 0.001) and between type 1C and type 3 (r 2 = 0.246, ρ = 0.004). The mean perceived efficacy in student engagement among science teachers in type 1AB and also in type 1C was significantly higher compared to that of those in type 3 schools. Among the teacher efficacy related subscales, the positive interaction would imply that teachers' perceived self-efficacy in CM (r 2 = 0.209, ρ = < 0.001) and in IS (r 2 = 0.406, ρ = < 0.001) were likely to have an impact on increasing perceived selfefficacy in student engagement of scientific inquiry. The results further revealed that the impact of perceived self-efficacy in IS on that of student engagement for the scientific inquiry was higher than that of CM. Similarly, teachers' perceived support from PD programs toward scientific inquiry teaching in science reported having a slight catalytic effect on their increased perceived self-efficacy in student engagement of scientific inquiry in the classroom (r 2 = 0.070, ρ = 0.002).
DISCUSSION
Despite the emphasis laid on inquiry-based science instruction in producing scientifically literate citizens in most of the recent science education reform documents (AAAS, 1993; NRC, 1996 NRC, , 2000 , its enactment in the science classroom is still a potentially fruitful area for further research. Teachers' selfefficacy as a critical factor in teacher performance in scientific inquiry has not amply researched in the Sri Lankan context. This study has important implications in filling this research gap. The outcomes of this study indicate teachers' perceived self-efficacy, support from science teacher PD programs, and the impact of school-related and teachers' efficacy related predictors on their self-reported efficacy in student engagement in relation to enactment of inquiry-based instruction in science classrooms.
The research sought to describe the changes in self-reported mean TSE in teaching scientific inquiry, in general, as well in terms of student engagement, CM, and IS. Although the reported overall self-efficacy was quite high (7.24 ± 0.44), the levels differed across subscales. In compliance with previous studies (Roberts et al., 2006; Seneviratne et al., 2018; Seneviratne, 2018; Seneviratne et al., 2019a; Stripling et al., 2008; Swan et al., 2011; Wolf et al., 2008) , this investigation also found relatively a lower level of efficacy beliefs in student engagement domain compared to other two domains. On the other hand, other studies showed contradictory findings in this regard (Ahokoski et al., 2017; Silm et al., 2017) revealed that teachers had experienced an increase particularly in their efficacy for student engagement related to inquiry learning. Ahokoski et al. (2017) elaborate that this change might be due to the fact that those teachers were able to directly observe students' engagement and enthusiasm while working on an inquiry activity in a training course, which then immediately influenced their confidence on the matter. Silm et al. (2017) also experienced the same fact behind this increase in efficacy in student engagement "it may be that the teachers had positive experiences with IBL, which in turn impacted their general belief on how well they can engage students" (p. 323). This study provides an important insight identifying some underlying factors affecting self-efficacy in student engagement. However, this mixed result of changes in self-efficacy in student engagement along with the underlying reasons for such changes compared to self-efficacy in CM and IS need to be further supported from future research.
Apart from self-efficacy changes, this study also investigated NOS teacher PD programs, in particular, it's tailoring to use self-efficacy sources (as defined by Bandura, 1994) to support science teachers for implementing inquiry-based science instruction in the classroom. The findings showed that the commonly employed source of efficacy in PD programs was verbal/social persuasion (collaborative training techniques that draw on the features of small group interaction). Furthermore, the results revealed a moderate level of use of modeling specific set of professional behaviors of scientific inquiry teaching which has been categorized as powerful vicarious experiences in raising self-efficacy beliefs. The other notable fact was less use of PD programs with enactive mastery experiences, which allows science teachers authentic experiences of scientific inquiry practices. If teachers have more opportunities for mastery experiences such as scientific inquiry projects (Liang & Richardson, 2009) , simulated lessons and successful participation in science teaching practice (Kenny et al., 2014; Mansfield & Woods-McConney, 2012) , the higher chance is that they will use it in their teachings (Magee & Flessner, 2012; Morrison, 2014) . Designing PD programs of such kinds would benefit science teachers as they would then have multiple opportunities to develop their understanding of science and scientific inquiry (Lee & Shea, 2016; Liang & Richardson, 2009 ) and, therefore, would be more likely to develop more positive attitudes and become more confident and effective in teaching inquiry-based science to their students. In addition, the finding about science teachers being guided by mentors those who were less experienced, with less confidence and less competent as a science educator need to be taken into consider if it requires strengthening teachers' beliefs toward inquiry teaching through positive appraisals.
The third objective of the study was to determine the predictors of self-efficacy in student engagement in scientific inquiry. Among the tested variables, school type, perceived support from PD programs, and two sub scales of self-efficacy (TSECM and TSEIS) reported as significant predictors. The findings related to underlying causes for teachers' being less confident in engaging student in IBL would benefit teacher educators in assisting science teachers through appropriate PD programs. The significant impact of the efficacy in IS on efficacy belief of student engagement would provide valuable insights on how PD programs need to be tailored to teachers' beliefs and actual practices. In addition, the study findings stressed that perceived efficacy beliefs in engaging students in scientific inquiry among teachers in type three schools (with grades from 1 to 8) were significantly low. This fact is of uttermost important which needs immediate interventions through SBTD programs currently emphasized in teacher education in Sri Lanka. The fact that effect of access to laboratory resources on the kinds of science instruction taught in high poverty schools highlighted by Smith et al. in 2007 carrying out a similar study would pave an important path in remedying this problem. Furthermore, the study revealed how perceived support from PD programs significantly impact on science teachers' efficacy belief in student engagement. Previous studies (Ahokoski et al., 2017; Liang & Richardson, 2009; Palmer et al., 2015; Seneviratne et al., 2019b; Swan et al., 2011) found in line with this aspect. The authors in these studies have discussed in detail how teachers' efficacy beliefs have been strengthened through multi-faceted forms of PD programs. PD through science methods courses have often been positive in enhancing self-efficacy (Palmer et al., 2015) . Palmer et al. suggest that even commonly employed traditional science content courses can be successful in building selfefficacy if they are tailored to the needs of students and also are taught be enthusiastic teacher educators who are willing to utilize a wide range of teaching techniques that enhance learning (p. 38). Silm et al. in 2017 experienced a positive effect of a specially designed model of teacher training with three phases (teachers as learners, thinkers, and reflective practitioners) student engagement sub scale of teacher efficacy. It is recommended that teacher educators in Sri Lanka should focus on such teacher development interventions to assist teachers to try out inquiry approach within their classrooms.
This study has some limitations that should be addressed in the future research. One limitation is that the results being based solely on self-reported data. Follow-up studies employing various other data gathering instruments, more specifically, classroom observations and interviews would result higher reliability and validity of self-reported data. These options would require more extensive resources and capacities of the researcher. Even if such resources were available, getting consent of the principals and teachers for classroom observation and getting student perspectives on their teachers' use of instructional practices is not a guarantee, according to the ethical considerations of schools in Colombo district. The support of the administrative officers at Ministry of Education as well provincial Education offices in the country is vital.
Carrying out the study as a cross-sectional study was another limitation. The results would likely have been more valid and reliable if data would be obtained implementing the research as a longitudinal study. The relationship between self-efficacy and professional support through teacher training courses would not completely revealed without gathering data during actual implementation phase in the classrooms.
CONCLUSION
Although science teachers are envisioned to play a key role in implementing authentic scientific inquiry in the classrooms, designing PD programs, which ensure effective training transfer through self-efficacy sources are lacking in Sri Lanka as in many other countries. Hence, effectiveness of designs of PD that ensure science teachers more opportunities to enhance efficacy beliefs toward authentic scientific inquiry are still a potential area for research in science education context.
This study provides valuable insights into the science teachers' efficacy beliefs in engaging students in scientific inquiry and how other efficacy beliefs, perceived support from PD programs and school characteristics related to these beliefs. However, further research would benefit from improved scale of measuring TSE to determine the other technical, political, and cultural barriers in line with enacted type of inquiry science in the classroom.
